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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application of 

Pettitt (TI-28576) Conf. No. 2019 

Serial No. 09/945,295 Group Art Unit: 2625 

Filed: August 3 1, 2001 Examiner: Hung 

For: Automated Color Matching for Tiled Projection System 

DRCT ARATTON OF GREGORY S. PFTTTTT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 223 1 3- 1 450 
Dear Sir; 

I, Gregory S. Pettitt, hereby declare: 

1 . I am the named inventor in this patent application. 

2. I have been employed by Texas Instruments Incorporated, in Dallas, Texas, 
since at least as early as August 17, 1999. 

3. Exhibit A to this Declaration is a true and correct copy of a patent disclosure 
prepared by me, in the United States, and submitted to the Patent Department of Texas 
Instruments Incorporated. This patent application, S.N. 09/945,295, was prepared from this 
patent disclosure, I prepared this patent disclosure at least as early as August 17, 1999. This 
patent disclosure was read and understood by others, in the United States, at least as early as 
August 17, 1999, as evidenced by their signatures on the last page. On information and belief, 
this patent disclosure was received by the Patent Department of Texas Instruments Incorporated 



OCT-12-2006 17:00 



DLP PRODUCTS TI 



214 567 9975 P. 03 



at least as early as August 17, 1999, as indicated by the "Received" stamp on each page of this 
patent disclosure. 

4. The invention described in the patent disclosure of Exhibit A, and described in 
this patent application S.N. 09/945,295, has been embodied into a hardware function and 
embedded software in at least one application-specific integrated circuit (ASIC) manufactured 
and sold by Texas Instruments Incorporated. One such ASIC is referred to as the DDP 1000 
DMD Controller, and has been used and sold in the United States. 

5. Efforts and activity toward design and manufacture of the DDP 1000 DMD 
Controller began in the United States at least as early as April 25, 2000, and were continuing in 
the United States from at least as early as April 25, 2000 until successful manufacture of the 
DDP 1000 DMD Controller, and testing of that ASIC in the United States. 

6. Exhibit B to this Declaration is a slide, dated February 20, 2002, which was 
shown and displayed to personnel of Texas Instruments Incorporated in the United States. This 
slide of Exhibit B indicates that efforts toward design and manufacture of the DDP 1000 DMD 
Controller began at least as early as April 25, 2000, and continued to the manufacture of 
prototypes. 

7. Exhibit C to this Declaration is a slide, dated earlier than April 25, 2000, which 
was shown and displayed to persoimel of Texas Instruments Incorporated in the United States. 
This slide of Exhibit C indicates the status of efforts toward the design and manufacture of the 
DDP 1000 DMD Controller, and specifically indicates that the VHDL Code, initial synthesis, 
and modeling of the PCC block was complete at that time. The PCC block of the DDP 1000 
DMD Controller is a hardware function that, in combination with embedded software, embodies 
the invention described in the patent disclosure of Exhibit A and described and claimed in this 
patent application S.N. 09/945,295. 

8. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willfiil false statements and the like so made 
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are punishable by fine or in^jrisoninent, or both, under Section 1001 of Title 18 of the United 
States Code and that such willM &lse statements may jeopardize the validity of the application or 
any patent issued thereon. 

Gregory S. Pettitt 
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EXHIBIT A 



DOCKET NO. T T ^ '^i^ 



CAS 

Please suggest a descriptlTe name for your Inventlwi: 
Automated color correction of tiled projectioii systems 

What Is the problem »Ned by ywir Invention? 
Current tiled or video wall systems must be individuaUy measuied and adiusted in n«*.. f„ * ^ 

What is your solation to the problem? 
Each DLPDME engine is measured and calibrated as it is using the 2-bit RGBYal<.orithm T„t», 
detennmed. The current color wheels for these engm« contain an eSoM inwS the 
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The engine color correction is 
engine transfers it's transfer i 



accomplished usmg the system transfer function a 
M*, to - 



.8.^^ U S transrer matrix, Af, to a master controller and rh» rcr-i - j j , ' . 

calculated. Additional h^formation on the luminan;T,S^;f"J^^^^^^ 



fi luminance level of each engine is also provided. 



Digital Imaging Patent Disclosure 

RGBY Calibration eq uation.^ 

StgP 1 ; Measure ChrOmattCitieg anH lumtnan o ft's ar nm. «fandani r^t^ 
PR650 Luminance 

Define: = X, + JT^ + JT, 

Using ELT's from standard wticel nto : ELT^.ELTj , fiLT/ , ELT^ 
then each of the XYZ measurements for each color can be adjusted for additional whcclrates : 



BLTj 



ELT" 



ELTj' 



ELT/ is the standard wheel rate ELT for a given colors* 
firJi" is the ELT for wheel rate N for a given color ^ 
and X % . Y",, Z"^ are the new adjusted measurement for the given wheel rate N 
each of the steps is then carried out for each wheel rate. 
Step 2: Fmri a and fl. at»l /-^inpfltr w 
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St^4:FiodinvcrsflnfA 



a b cl 

.e h ij 



ei~fh ch-bt bf-ce 
f g-d i a i~cg cd-a f 
d h-e g b g~a h ae-b'd 

{ae^i-afh-dbi^dch+gbf-gce) 

Step 5: Form normflHw| white pointa 



Define : A"' = d e j 
[g h i 

K^=W^a + b+W^-c 
Kg^W^d-^e+W^f 



■ •a+b+WS^-c 
; d+e+WS^ f 
g+h+WS-i 



Xt MTEHT 
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Step 6: Comnute r-iiK m tjffn p flninyt^rri 



£!(?ie/l = l/3-255-^-0.5 
offset2 = 2n-255- 0-0.5 
qffset3 = 3/3-25S/3-0.5 

RaJS^n - Iccr ■ (^etl+0.5j 
Rqffsetl » leer ■ offset! +05} 
Raffiseti = \ccr ^<^t3 + 0.5 J 
where L J is the truncate operator 

Goffsefl = \ccg • offsetl + 0.5j 
GoJS^etl = Iccg ■ t^etl + 05 j 
Gt0set3 = lecsoffset3+O.5j 

Bqffietl » Iccb ■ q£^etl + 0.5 j 
Boffsetl - («* ■ o^ttl + 0.5j 
Boffset3 m Iccb ■ offset3 + 0.5 J 

ythresl«\755+waTi{Rqffsetl,G<iffs«tUBoffietl)+0.S] 
ythresl - [255 +iniii(R<jJJie/2. Goffsetl, Baffsefl) +0.5 J 
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c d 
f g h 
J k / 



■ELT,) 

'"P.Y, f^F^Y^ g,F,.Y, hr,F„ 

' = PmZ» J^F^Zo k'F,Z, l~Fn^^ 



S^^fteRGBYcalil»ationpatan«te«.thematrixMa^ 



avcn a cube of engines to be matched, the engities could be BoHM to . ■ 

These could be collected by a master encin,. ^^T^ ®^ acme's matrix, M*. 

c«nhv,ii«r ^ ' """^ " ^ ^ «ten«a DSP card, or by an external PC 



coutained^Sthe^irga^rcJ^^^ 

e^es. finding the lS:Sttth.S«^^^ 

colorgamut.thenpaired With an other engines. anda„e/it^.;St^^^^^ 
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Once found, this new standard color gamut is then used to be the standard to which all nmierrnr, 
engine. This is accomplished using the foUowing mathematicai stnichue. 

Fmd the sundaid projector system matrix. using the techniques of step 5 and step 7 The white 





vidto Wan 
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Then using the projector; system matrix: 
i c / 
* / * 
h i I 

id the inverse of the ROB portion of the tti 



d e f 



ei-fh 
fg-d-i 
dh~ee 



x-bi b-f-ce 
~cg cd-af 
-ah ae~bd 
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2)f = 7 ^ 

{aei-a-fh-dbi+dch + g-bf-g-ce) 

0 ELT^ 0 
0 0 Etr," 



l/ELT^" 0 0 
0 l/ELT^ 0 
0 0 l/ELTg 



where N is the given wheel rate. 



The color correction matrix for engine J, is given by: 

m ma^ can now be downtojuled into engine J. and will conect all colors into the g«nut defined 
The next issue will be the luminance levels of the engines. FoUowine color u 

then be used to adjust rSiSSS?^'^ 

AdditionaUy infonnation about the screen color pcrfonnances could be inmf i„,« a „ . 

«ch engine, pol^^t^ Me£l^^ ^ «b™ structure which could communicate with 

correction A^Zi^y^c^^^ '^'^ ^ 

I».videinputs^raJ^SS£^:C"^r^L'^^^ 

of «ch engine, (using the luminance drSS^SS 

advanced warning to the need to replacealam^oTTl^fX^-^ 

but are not limited to S (S^.S^^^SSJ^^^^ technologies. These indude. 

systems, or led iUumiMdon sySS Tte .« * P'T^^^Ts. PEDs. laser illumination 

projection dbplay tecC^J^S^^ lo^lSSri'Sir'^' ''^ """^ 
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When w as your solution first conceptuaUy or mentaUy complete? 
What is the first tangible evidence of such completion? 



6. What is different ahout your solution, compared with other solutions to the same problem? 
Q^t systems do not have any information stored which predicts the colorinietry of the projection 

then the computation of each. Many times only flie white pomt is measured which allows 
white pomt to be matched. With this solution. aU color points could becStSS and n7 ^ 
measurements would need to be performed. "'«wca,anano 

7. What are the advantages of your solution? 

t^sT^ri^"'"'^'^'"'^'^ 

8. What n pij?duct5, piocess, projects or operations currently implement your invention? 
None. 

9. What is the date of fint Itiqilemcntation? 

SiSS""*^ of the idea has been woited on yet. but a spreadsheet simulation of the idea is 

10. What record exists to prove this date? 

RECEIVED 

11. Is there any jEuture inq>lemMtation phumed? ^^^^^^^ 
Yes, in a spreadsheet simulatim of the sySiem. ^^^^^^ 

12. Has the invention been published or disclosed to anyone outside 11 (Y/N) " 
No. 

13. J^^-nprcKluctincorpomt^theinventionbeenpublidyintro^ 

No 

When? ifplatuied-vriien? 

So^^TSsr'^nt:*':!!!^^ 

No 
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THE INVENTION DESCRIBED BY THIS DISCLOSUKE IS SUBMriTED 
PUMUANT TO MY E^^^YMENT WITH TEXAS INSTRUMENTS 
INCORPORATED OR A Tl SUBSIDARY (SPECIFYJj 

IS THIS A CONFIRMATION OF A PRIOR DKCLOSURE TO THE PATENT 
DEPARTMENT? (Y/N) No 



(Printed) Inveator! Gregory Petfltt_ 



Employeelh _1S1599 TI Group/DlvWonflJept _DIVP J_(M JJMOO, 

Phoneft 972-5754)012 (worit) 972^12-1499 (home) Country of CttlamaWp: USA ~ 



(Printed) Inventon . 
Home Address: _ 



Employee*: TI Group^TWon/Dept. J)IVP_/_04_/_ 

— Coontiyorctttzeiishtp: 



b any attachments was read and nndeistood by me on 



any attachments vat read and undeistood by n 

^^^^ RECEIVED 

Date 
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EXHIBIT B 
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EXHIBIT C 



0) 

5) 



o 

E 
a 
o 

> 

Q 



a. 
Q 

Q 



I- CO 



0) w 



CO 



<D 

■a 
o 



(0 

I 0) 

= a: 



(0 ^ 

JE CO 



Q..Q. 



9 

X o 
> o 



o 

0) 
Q. 
CO 



c 

LU 



0) 
> CD 



J_i 



< < 



O 



Q. 

E 

V . 

< QQ 



Q. Q. 

" E 



GQ 



Q. CL 
g I 



< < 



Q. 

E 
o 

< <: 



I 



